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DBBC Back-ends evolution

DBBCI1 2004 - 2008
in: 4 x IF-512MHz
out: DDC 16 x bbc (1-2-4-8-16MHz)@32MHz

DBBC2 2007 - today
in: 4 x IF-512/1024MHz
out: DDC 16 x bbc (1-2-4-8-16-32MHz)@32/64MHz
PFB 4 x 16 x (32-64 MHz)@64/128MHz

DBBC2010 2009 —today
in: 8 x IF-512/1024MHz
out: PFB / DSC
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DBBC Back-ends evolution

DBBC3L (-2L2L) 2014 - today
in: 2 x IF-4096 / 4 x IF-2048 / 8 x IF-1024
out: DDC 1-2-4-8-16-32-64-128-256 MHz
PFB 32 - 64 -128 - 256 MHz
DSC 1024 - 2048 - 4096 MHz

DBBC3L (-4L4H) 2014 - today
in: 4 x IF-4096 / 8 x IF-2048 / 16 x IF-1024
out: DDC 1-2-4-8-16-32-64-128-256 MHz
PFB 32 -64-128 - 256 MHz
DSC 1024 - 2048 - 4096 MHz
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DBBC Back-ends evolution

DBBC3L (-8L8H) 2014 - today
in: 8 x IF-4096 / 16 x IF-2048 / 32 x IF-1024 MHz
out: DDC 1-2-4-8-16-32-64-128-256 MHz
PFB 32 - 64 -128 - 256 MHz
DSC 1024 - 2048 - 4096 MHz

DBBC3H 2016
int 4 x IF-14336 MHz
out: DDC 1-2-4-8-16-32-64-128-256-512-1024 MHz
PFB 32-64-128-256-512-256-512-1024 MHz
DSC 1024-2048-4096-8192-14336 MHz
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C3 is then dedicated to:

Astronomy
« EVN wide-band VLBI backend

« EHT (Event Horizon Telescope)

seodesy
- » VGOS ultra-wide-band VLBI system
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* Number of IFs: 1 -4
ADB3L « Equivalent Sample Rate IF: 8 GSps

e |nstantaneous bandwidth: 4 GHz

« Sampling representation: 10 bit

* Real/Complex Sampling
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* Input bus: HSI & HSI2

CORES3L

* Input sampling representation: 8-10 bit

* Input bandwidth : 1 x 4GHz, 2 x 2GHz, 4 X 1GHz
* Processing capability: DDC, PFB, DCS

* Output bus: HSO
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* Inter-board bus: 4 Input + 4 output Cu 10GE

Compatibility with existing DBBC environment
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Input bus: HS

Input sampling re

Input bandwidth : :

4 x 1GHz

Processing capability:
DCS

Output: 8 x 10GE SFF
Inter-board bus: 8 Inp
Compatibility with exis

environment
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Stack with 2 ADB3L and 2 CORE3L

4 GHz bwd dual polarization




DBBC3L-2L2L Architecture

z (1 Nya)
B GCOMO B "ADBSL  [= 3 CORE3L 2

z (1t Nyq)
4-15GHz [KeloelV[eM —  i\pzkcil » CORE3L »
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DBBC3L-4L4H Architecture
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DBBC3L-8L.8H Architecture
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DBBC3H-2H2H Architecture

sHz (15t Nyq)

GCOMO E=d ADBSH

AL ccomo el SADBSH [=Y CORE3H

Eighth IVS Technical Operations Workshop, May 4-7, 2015, Haystack Observatory, Westford, MA,




0-14 GHz (15t Nyq)

DBBC3H-4H4H Architecture
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FILA10G Shifts VLBI data on Internet — 16 Gbps

4 x VSI-H <> 2 x 10GE

*MK5B up to 4 Gbps
*\VDIF Single Thread up
to 8Gbps/10G port
*VVDIF Multiple Threads
*RAW (no headers)
*Threads eventually
corner-turned

*The 10G Ethernet ports

independent in

destination address in
VDIF-ST and MK5B
*Multi-thread mode
support an independent
block of destination
addresses

*Decimation and bit-

mask selectable




FILA10G-S4

Shifts VLBI data on Internet — 32 Gbps
*MK5B up to 4 Gbps

*VDIF Single Thread up 8 x VSI-H <> 4 x 10GE
to 8Gbps/10G port
*VVDIF Multiple Threads
*RAW (no headers)
*Threads eventually
corner-turned

*The 10G Ethernet ports
independent in
destination address in
VDIF-ST and MK5B
*Multi-thread mode

support an independent

block of destination
addresses

«Decimation and bit-

mask selectable



A40G Architecture for 32 Gbp

DDR3 1600 DDR3 1600

el Xeon E5-2670 DDR3 1600 DDR3 1600
core 2.60 GHz DDR3 1600 DDR3 1600
GB DDR3 1600 DDR3 1600 QPI 16GB/s/direction
board SAS2 ports QPY 16GB/sidirection
e PCI 3.0 x8 slots 10GbE SFP+

eth10/eth11 PCI-E 3.0
be used to add X16

ra SAS2/3 ports 10GbE SFP+

eth12/eth13

CPU 1

LSI SAS2208
SAS Ports 0-7
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A40G General Key feature

puts / module
Output / module
l disk storage
ected to record at 32Gbps sustained / module
npatibilty with Mark6 disk packs/chassis being investigated
aggregation
at conversion/VDIF threading
| filtering

ping via NTP and/or GPS module

es UTC to other connected devices via DBBC L
- N)
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)BBR Receiver Froni-end

rom an original project for telecommunication, deeply moc
Al linear polarization, 1 Caltech LNA / polarization
rcular polarization generated in the analogue domain
Il range 1 — 14 GHz
adiation pattern vs frequency optimized for 3-14 GHz:
tenna factor vs frequency optimized for 3-14 GHz
irely in copper optimized for cryogenic use

1 cryogenic filters integration in the antenna body

vel adaptation for the digital part (ADB3H)
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Band HTS filter

ure superconductor microstrip technology
andwidth from 2.2 to 14 GHz
id insertion loss
f-band insertion loss

9 11 13 15 17 19 20
Frequency (GHz)

aximally flat group delay

| A .
rall dimensions

S_parameters

8.1 GHz
|-1 28148

W
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DBBC3: AntArr Synthesis Array

Fig.1 DBBC3L

SCHEMATIC INSTRUMENT ARCHITECTURE

=000 0
=20-0-0Q 0

Fig.2 Antenna Array

Fig.3 10—1000 MHz Antenna prototype

ARRAY GENERAL FEATURES AND BEAM SYNTHESYS

. Antenna Prototype frequency range: 10—1000 MHz
. Max. number of antennas in a single arm: 32

. Max. number of arms in a single DBBC3L: 32

. Max. observation bandwidth at each arm: 128 MHz

. Analogue delay compensation digitally controlled at
every antenna

. Analogue summation for each arm at every antenna
. Digital correlation between any element of the array

. Digital correlation between any element of the array

and the synthesized beam

STATIONS

Two stations have been equipped for testing the network|\ |\
capability: one in the Noto radiotelescope area, the other
on the northern slope at low altitude (600 mt.) of the Etnag
volcano.

Fig.5 Noto-Etnabaseline, 114 Km Fig. 6 Antenna prototypes in Noto

Fig.4 Single antenna prototype 3D

Fig.7 Drone equipped with transmitter 327-654-981 MHz




